Recently, i t h a s been suggested t h a t t h e diaphragm i s composed of two s e p a r a t e muscles, i t s c o s t a l and c r u r a l compon e n t s , t h a t s e r v e d i s t i n c t l y d i f f e r e n t f u n c t i o n a l r o l e s dependi n g on t h e demands of t h e r e s p i r a t o r y system. Because blood flow t o s k e l e t a l muscle i s p r o p o r t i o n a l t o t h e muscular e f f o r t expended (Cir. Res. 10:94, 1962), an examination of t h e d i s t r ib u t i o n of blood flow t o t h e c o s t a l and c r u r a l components should be an a c c u r a t e means of a s s e s s i n g t h e p a r t i t i o n of e f f o r t w i t h i n t h e diaphragm.
n e n t s , t h a t s e r v e d i s t i n c t l y d i f f e r e n t f u n c t i o n a l r o l e s dependi n g on t h e demands of t h e r e s p i r a t o r y system. Because blood flow t o s k e l e t a l muscle i s p r o p o r t i o n a l t o t h e muscular e f f o r t expended (Cir. Res. 10:94, 1962) , an examination of t h e d i s t r ib u t i o n of blood flow t o t h e c o s t a l and c r u r a l components should be an a c c u r a t e means of a s s e s s i n g t h e p a r t i t i o n of e f f o r t w i t h i n t h e diaphragm.
W e examined c o s t a l (Q ) and c r u r a l (Q ) diaphragmatic blood flow on 5 a n e s t h e t i z g a spontaneoubly ggeathi n g p i g l e t s (age 15-23 days, wt. 2.8-4.2 kg) i n o r d e r t o a s s e s s p a r t i t i o n of e f f o r t during i n s p i r a t o r y r e s i s t i v e loaded breathi n g (IRL) .
and Q were measured u s i n g r a d i o n u c l i d e l a b e l l e d mic%:pheresc8uring q u i e t b r e a t h i n g and a f t e r 30' of IRL. Qco,and Qcr, expressed i n cc1100 g t i s s u e / m i n (fSD) i ncreased significantly above b a s e l i n e v a l u e s a f t e r 30' of IRL. There were no s i g n i f i c a n t d i f f e r e n c e s between Q and Q d u r i n g t h e b a s e l i n e and IRL p e r i o d s . 41.7+14* 45.9+17* We conclude t h a t diaphragmatic muscular e f f o r t s , a s r e f l e c t e d by changes i n Q and Qcr, i n c r e a s e d u r i n g IRL and t h a t t h e p a r t i - Univers i t y o f C i n c i n n a t i d i c a l Center, Department o f Pediatrics.
he major protein components o f r a t pulmonary surfactant are acidic proteins, pI=4.3-4.8, referred t o as Apo(s) A Mr=26,000; A , Mr=32,000; and A Mr=38,000. Although i t i s wirely accepted thgt surfactant i s syi%hesized and secreted i n t o the airway by alveolar Type I 1 e p i t h e l i a l cells, the molecular characteristics o f intrac e l l u l a r Apoks) A precursor(s) have not been established. Toward t h i s end poly (A) mRNA was isolated from adult r a t lung3 I n v i t r o transl a t i o n resulted i n WNA-dependent incorporation o f ' s -~t h i o n i n e i n t o TCA-precipitable proteins.
Imunoprecipitation o f these translation products, with rabbit antisera directed against r a t Apo(s) A, identif i e d a protein with Mr=26,000; t h i s protein was not precipitated by non-inmune rabbit sera. Specificity o f the imunoprecipitated protein was v e r i f i e d by competition experiments: addition o f r a t lung Apo A completely i n h i b i t e d imnunoprecipitation o f Mr=26,000; addition o f BSA or DPPC had no effect.
Further, Mr=26,000 was not detected i n i n v i t r o translated r a t l i v e r poly (A)'I&?NA. Two-dimensional SOS-PAT demonstrated that Mr=26,000, pI=4.3, co-migrated with Apo A from r a t lavage and also with protein imnunoprecipitaied from 3'~$thionine-labelled Type I 1 epithelial cells. Addition o f tunicamycin t o Type I 1 c e l l cultures resulted i n appearance o f Apo A but not Apo(s) A and A Peptide maps of lung iavage Apo(s) A , A' and A were idengical. %ollectively, these observations demonstbate2that ~?=26,000 i s the i n t r a c e l l u l a r precursbr t o r a t pulmonary surfactant Apo(s) A and that larger molecular weight forms result from extensive N-1 inked glycosylation o f the primary translation product.
EFFECT OF ALMITRINE ON HYPOGLOSSAL AND PHRENIC
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ELECTRONEUROGRAMS . Debra E. Weese-Mayer , Robert T .
B r o u i l l e t t e , Linda Klemka, and C a r l E. Hunt. Northwestern U n i v e r s i t y , C h i l d r e n ' s Memorial H o s p i t a l , Department of P e d i a t r i c s , Chicago, IL.
Almitrine i n c r e a s e s b r e a t h i n g by s t i m u l a t i n g p e r i p h e r a l chemor e c e p t o r s . Previous s t u d i e s suggest c l i n i c a l u s e f u l n e s s i n a d u l t s w i t h COPD b u t few d a t a a r e a v a i l a b l e t o decide whether a l m i t r i n e would be h e l p f u l i n d i s e a s e s involving pharyngeal a i rway o b s t r u c t i o n such a s apnea of p r e m a t u r i t y o r o b s t r u c t i v e s l e e p apnea. W e i n v e s t i g a t e d t h e e f f e c t of i n t r a v e n o u s a l m i t r i n e on hypoglossal (HG, a n upper airway n e r v e ) , and p h r e n i c (PHR) n e u r a l a c t i v i t y i n e i g h t c h l o r a l o s e -u r e t h a n e a n e s t h e t i z e d , paralyzed, vagotomized, v e n t i l a t e d c a t s . Recordings were made of raw and i n t e g r a t e d H G and PHR electroneurograms (ENGs), PACO~, Pa02, a r t e r i a l blood p r e s s u r e and r e c t a l temperature. W e found t h a t : 1) i n a dose-response study (N=3 c a t s ) a t doses of 0.1 -4.0 mglkg, a l m i t r i n e doses a s low a s 0.1 mgjkg i n c r e a s e d both H G and PHR ENG a c t i v i t y , w i t h a maximum e f f e c t a t 1.0 mglkg; 2) h o l d i n g PaCO2 a t 40 mmHg, a l m i t r i n e markedly i n c r e a s e d H G and PHR ENG a c t i v i t y a t a l l Pa02 v a l u e s from 35-175 mmHg (N=5 c a t s ) ; 3) holding Pa02 above 150 mmHg, a l m i t r i n e i n c r e a s e d H G and PHR ENG a c t i v i t y a t a l l PaC02 v a l u e s from 30-70 mmHg (N=4 c a t s ) ; 4) i n a v e n t i l a t o r y parameter timing study a l m i t r i n e i n c r e a s e d v~/ T~ and decreased Ti/Ttot a t normoxfa and eucapnea (N=6 c a t s ) . I f t h e f i n d i n g t h a t a l m i t r i n e i n c r e a s e s upper airway-maintaining a c t i v i t y can be confirmed i n u n a n e s t h e t i z e d s l e e p i n g animals, a l m i t r i n e may be u s e f u l i n o b s t r u c t i v e s l e e p apnea and apnea of p r e m a t u r i t y .
FREQUENCY JET VENTILATION(HFJV)
. SA Weisberger, , RL Chatburn, T T i l l a n d e r , R J g r t i n . CWRU, Depts. Peds & Biomed Engr., Cleve, O H
The very s h o r t i n s p i r a t o r y time(TT) during HFJV may compromise t h e a b i l i t y t o d e l i v e r adequate-VT. To document t h e airway p r e s s u r e s needed t o maintain a c o n s t a n t V~( 2 . 5 t o 3.0ccIkg) (approx.dead s p a c e ) , TI was v a r i e d by changing frequency(f) over 120,240 and 480/min a t I:E r a t i o s of 1:1,1:3,1:5 and 1:9. A 16g c a t h . was i n s e r t e d i n a 3.Omm ET t u b e i n 9 a d u l t r a b b i t s and used t o monitor AP(peak minus end e x p i r a t o r y p r e s s u r e ) . VT was measured v i a a pneumotachometer placed on t h e e x p i r a t o r y arm of t h e v e n t i l a t o r and v a l i d a t e d w i t h a body plethysmograph. The int e g r a t e d flow s i g n a l was r e s e t by t h e j e t s o l e n o i d a t o n s e t and end of i n s p i r a t i o n . At f of 240 and 480/min t h e r e was a s i g n i f icant i n v e r s e r e l a t i o n s h i p between TI and t h e AP r e q u i r e d t o del i v e r c o n s t a n t VT(ANOVA pc.05). At TI <50ms t h e r e was a t l e a s t a 3-fold i n c r e a s e i n AP. Despite t h e l o n g e r T1(62ms) a t £=480/min and I:E=1:1, AP was s t i l l i n c r e a s e d because t h e shortened e x p i ra t o r y time produced marked a i r t r a p p i n g . At a r a t e of 120/min, TI d i d n o t s i g n i f i c a n t l y i n f l u e n c e AP. Net a i r flow a t t h e pneumotach during t h e on phase of t h e j e t c y c l e was i n t h e outward d i r e c t i o n i n d i c a t i n g l a c k of gas entrainment. I n summary: 1 ) a s TI was s h o r t e n e d during HFJV h i g h e r AP was n e c e s s a r y t o maint a i n VT and 2 ) i n t h i s model, gas entrainment , U e p t .~e d s , ~l e v e , U At high v e n t i l a t i n g f r e q u e n c i e s , TE may be i n s u f f i c i e n t f o r p a s s i v e lung d e f l a t i o n , r e s u l t i n g i n AT. To document AT d u r i n g HFJV, we monitored i n a d v e r t e n t p o s i t i v e end e x p i r a t o r y p r e s s u r e (inadv PEEP) w i t h a 16 gauge c a t h e t e r placed d i s t a l l y i n a 3.0 ET t u b e and change i n f u n c t i o n a l r e s i d u a l capacity(AFRC) with a body plethysmograph. I n 9 a d u l t r a b b i t s , TE was v a r i e d by employing f r e q u e n c i e s ( f ) of 120, 240 and 480lmin a t I:E r a t i o s of 1:1,1:3,1:5 and 1:9 i n lungs of normal(NC~) and d e c r e a s e d ( 4 C~) compliance ( a f t e r s a l i n e lung l a v a g e ) . Peak airway p r e s s u r e was v a r i e d t o achieve a wide range of t i d a l v o l u m e s ( V~) . At f of 240 and 480lmin and VT of 2.5-3cclkg (approx dead space) t h e r e was a s i~n i f i c a n t e f f e c t ( a n a 1 y s i s of v a r i a n c e ) of TE (pL.01) and lung compliance (p<.01) on inadv PEEP(see t a b l e ) . AFRC was accordingly i n f l u e n c e d by TE and CL. (1:9) 5 i 2 3C2 9+5 3?3 At f of 120/min, inadv PEEP occurred almost e x c l u s i v e l y a t an I : E of 1:l. A T f u r t h e r i n c r e a s e d a t g r e a t e r VT. W e conclude t h a t A T d u r i n g HFJV i s accentuated w i t h 1 ) l u n g s of normal compliance, 2 ) d e c r e a s i n g TE and 3 ) i n c r e a s i n g VT. T h e r e f o r e , a s CL improves with r e s o l v i n g lung d i s e a s e , a p p r o p r i a t e changes i n TE and f must be made t o p r e v e n t a i r t r a p p i n g . Chicago. W e e v a l u a t e d t h e pulmonary s t a t u s of 18 c h i l d r e n 7 t o 8 y e a r s a f t e r t h e i r h o s p i t a l i z a t i o n f o r chlamydia1 pneumonia of infancy. Pulmonary f u n c t i o n t e s t s (PFT) and r e s p i r a t o r y q u e s t i o n n a i r e r e s u l t s on t h i s group (CT) were compared t o t h o s e of a c o n t r o l group (CR) comprised of 19 age, r a c e and s e x comparable c h i l d r e n from t h e same community, o r t o v a l u e s t h a t o t h e r i n v e s t i g a t o r s have r e p o r t e d f o r normal c h i l d r e n . S i g n i f i c a n t l i m i t a t i o n s of e x p i r a t o r y a i r f l o w were found in t h e CT group mean v a l u e s compared t o C R group (FEV1 p = .01; FEV IFVC p ( 0.03; PEF p = .04; and FEF25-75% p = .009).
CT g$oup plethysrnographic r e s u l t s revealed abnormally e l e v a t e d volumes of t r a p p e d a i r ( > 2 SD from r e f e r e n c e means) p r e s e n t i n 3 of 18 FRC and 13 of 18 RVITLC r a t i o s . These o b s t r u c t i v e p a t t e r n s were responsive t o i n h a l e d i s o p r o t e r e n o l . S i m i l a r l y , t h e C T group a l s o had a s i g n i f i c a n t l y g r e a t e r number of c h i l d r e n w i t h physiciandiagnosed asthma t h a n t h e c o n t r o l group (6118 v s 1/19, p < . 0 3 ) . The o b s t r u c t i v e PFT a b n o r m a l i t i e s could n o t be accounted f o r by recognized r i s k f a c t o r s such a s exposure t o smoking a t home (11118 vs 12/19 p = NS) o r family h i s t o r y of atopy (6118 v s 4/19 p = NS). Our r e s u l t s show t h a t chlamydial pneumonia of infancy i s a s s o c i a t e d with PFT and r e s p i r a t o r y symptom a b n o r m a l i t i e s 7 t o 8 y e a r s a f t e r recovery from t h e a c u t e i l l n e s s .
